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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent a damaged 
layer from being formed in an insulating layer, so as y^/y 
to enhance the insulating layer in reliability when an ^Ity 
impurity-doping process is carried out. 
SOLUTION: After a doping process has been carried 
out, a part of an insulating layer 6 doped with 
impurities and/or a part of an insulating layer 6 where ^ 'd 
impurities pass through is, at least partially removed, v *" j| 
or before a doping process is carried out, a part of an 
insulating layer 6 which is forecasted to be doped 
with impurities and/or a part of an insulating layer 6 
where impurities are supposed to pass through is, at 1 <- I 
least partially and previously removed. By this setup, 
a physically damaged layer is prevented from being 
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formed in the insulating layer 6, so that the insulating layer can be enhanced in reliability. 
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X^Xr>y3>^4JMt5. ClWit*. 1 lag 
30 ©-r^->z£AXglC«fci3. ^SW^^-v^r^tt-S^i: 

^Mstiay-hfftatflieowffifa. f 17 Myf 
^yie^D^i&^snT^&ro-c. y— h*e»K6tc 

•[0 0 5 3] X^X5^>v-3 >®*£4£jpE£LfcCD-£, 
PS->'Jzi>Ste2Xlc:->U3 >^bK^ 1 2 0nm« 
«T-5<, l/T. lftSbfc>'Un>^ft^^x>y^A'^ 

•[0 0 5 4] tf-f YV*-)lS*B$Ll<tzV>lb, A s -f 
^•> : SrJ)njiX^;P^— 3 0kev. K— X*3X1015H 
40 ^IS/cm20^#-t?2|5I@CD-1-^->aA*ffW PS! 
•>'Ja>Sfi2|^(;V-X- KW>ft5*Mt 
-5. COOi^. y-bm®7Wffi«:teJ:UCy-h®g7 
fl!l^T^fC'Egt-^xi7X^>->3 >S^4ttit-f KC; 
;U8<r«toT«a^nT*50. 2|HlB©-f :*>&A 

t «k o xy— h &mm 6 {c^sm ^ * - u s c t 

•[0 0 5 5] WicOXg^iS^CltlCtD. X^7.^> 

CKDMOS h7>vX^!C*3l.iX«. Xi7 7,^>->3 > 
50 ®^4$:Jgfi£-r-5fcJi)fCfi ; -5 1 mS<D-f*>aAXSX 
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mmm?*— visits -t^-sisn-sy- h*e»Bi6© 

•[0 0 5 6] jg 3 g>3gjfiCD7E$l 

•>>if)V • V— X •• KK>2.2 5Ml/itPS!>' l Ja 

2 o 4>tc\ y- hse^ 2 3 , y- hmm 2 4 & 
(D^mmtm— t^-s. 

•[0 0 5 7] ^OMOSH7>yX^©fiiSli 
^iftWTS. £-T> 0 9 (a) tc*-TJ:5tc, Pr>x;i/ 
««2 l, fei^-h^tK ('>*J^>M<tmm 2 
•35«fiEtfcPSy'J3>Sfi2 0±lc, y-HS® 
•(#'J->U^l>^) 2 4&/V?->mfilTZ. 
■[0 0-5 83 *1:. 09 (b) JC^fcfc^tC, PS^'J 20 
n>S«2 0lC)ttLT^$e»itT. WlfAs-f*> 
^iOSx*;^— 1 0 kev, K-Xi 3X10 15^|S 

S)v-U3>s«2 otc->>^;p • y— x • h u-r >mt£ 
•2 2 ^^-r-s. cy>y;w • v— x • h* v-i >mm 2 2 

WU 1 OkevtV^JttJfW/h^^SniiX^;^— Tfeo 
•[0 0 5 9] CCISTH ^^^fc^^xXAlCJ: 

0. y— vnu2 4<DM3%Tjj\z&wrz>y— hmmm 30 
•2 3\z\t. vow$)y*-^&£.VTy*-i?m 2 5#jg 

•[0 0 6 0] -^cit?, 09 (c) tc^-TJ;3ic. pi> 

*^3%7K^^«C l^Ka*^^-5C<h-C. ■Jly hi 

•y^>y£?T^. y-h^K2 3fc^$nfcy^- 

•[0 0 6 1 ] &>±<Oj:m$:1&2>z:ii-C~/>{fJl • V— X 
- h-K>iifi2 2$MfcMOS h7>-yX^WS 10 

sns. ccomo s h 7 >> ! x^icfc(.^T«^ ->>y;p 

•• y-X • KU"f>^@2 2^^fi£-r^>fc«6{Cff 5-f 

yftAigTy*-h«eti2 sicjgfig^n^y^-v'^ 

2 55, Pi->U3>SS2 OCttUTr/X-;/ hX'>f 
•[0 0 6 2] jg4<PjliSCP?ggi 
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(ommtmm. ->>y;i/- y— x- ku-o^jScdmo 

5 h^^X^^JlCL-TtftlS-f £<> IOMOSh7> 
v 5 X^CD**«^^jg«0 9 tC*Lfc^3 W^ifiCD^ 

•[0 0 6 31 *IC, ^fflMOS h^^v^X^COMiilig 

. ?rfij?.i-r-2>o £-r. ilo (a) fs^-r«k^sc p^x 

1 . *3J:^y- h«6*t®|2 3 £J£j£LfcPM-> 
, Jr3>S«2 0x{c. y- h*!6 2 4^/1^ — >J^j5£-r 

•[0 0 6 4] ^fC, 010 (b) lZ7jkTJ:5\z, PS-> 

U3>i«2 o^^x-y M7?>m mx.vs.yvik 

*^3%7K^tC l^raS*$*Sdi"r^X<v hX>y 

0, (As) rt^A, feU<ttSjg-r^Cl<»:t?^ 

SWyA-S^Stt^-i^Sn^y-hi&igUB^ 3© 
SMi. UrttWlcfcty- h«ffi2 4 0ffl«T*l:fiIt5 
y-h*il2 3S:iSn. 

&£^aj;*n.5g&5K -rat) -6.. y-Ka®2 4<d«s§ 

T7jT^ttibT^-&^teifi^<7)y- h«e»M6 

ntf« &&&<t&mjk-c2z. y-hiiti2 3 

«DJ?^2~8 nmCl^ f— h«ffi 2 4 CDfiO^^ 6 
5~2 0nm§g©rtffl$T. y- h*&iU8l 2 3 £Bfc5& 

PS->'J3>SS2 0£*8feU 

•[0 0 6 5] ^1^ hX'yf>^TLfc©^. 0 1 
0 (c) \Zmt^o\Z. PS!v"Jzi>-a«2 OKStb 
As-f^->SrSPiiX^;^— 1 Okev, H-Xl 3 
•X 1 0 i5^^/cm2«)^T-f ^>aA^frV^ > 

;>yju-y-x- kk>®«2 2«)S«. »y 

)V • V — X • KK >®JS^2 2 tt. 1 OkevtVi 3 itK 

ntv^ot, y— h*fiigiK2 3tc^^— i?mfimf$.-$ 
•[o o 6 6 ] &L±<Di:m&mz>z\i:\z<}: ->>y;p - 

y-X K >ffiil 5IAfcMO S h 7 >y X ^ W 

gsns. r©Mos h7>yx^t:^m ->>y 

^• y— X- KU-f 2 2 Sr^jS-rSfcii)Jcff 

sj- >a Axg t-^is w y ^ - -a t ^aa 2 n-s y 
- K«iI2 3<£>gBfi:£, -ixy&xzftomz. ^ 

ib. Ply'j3>SS2 0t:^lT^IyH7f>y 

Mfclgl2 3«»tt*^tbfc0^igfe©«'r^>Cl<*:«M^. 
•[O 0 6 7]15©II»ii . 
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• * 

mi itt*«w©SB5©*tt©»ttT?-****#s«© 

PO^)im^3 l*»«U&Pffl->U3>*«3 0±IC 

&s*e&&3 2 1^*«®3 3 t&mx&i$.v-cmi$.2 ■ 
•3 3 h^-t^>^—^<D^mmmtp^^)vm.m.3 i 

m. §««®3 3 ©ff*-tt*?j2 0 0 «M® 

•[0 0 6 8] £©MOS:3>3r>-y-©«lifiIgS 
*r. Hi 1 (a) tc*-r<k^(C POX.JI 

i*j;^iiii3 2s»fti/&psi"j3> 
»j*-r*. @i i (b) fc^-r«t5ic. #us"j 

P>/1^— >3 3 0{C«mtt*J^fc*Sfc«>tC. PS-> 
'<J3>SS3 0©*ffitCAs'f ^->*JJDjiX^.;i/^— 1 
Okev, K-XI3X 1 0 i5M^f$c/ c ma^ft-tM :* 
^ftA-T^). CintCJ;0> *'Jy'J^>/^->3 3 0 
«^Stt<&W-r-5«fe -5 fcfc 0 . 33i UT««B 

•[0 0 6 9] «9©*ifi^T^^fc tl^CaS 

X. ^»m«B 3 3 ©««T*fC&g-r 5#l«tffi3 2 
(Cttu «lIW^-^ 5 ti;5: 1 !:t^-yI3 4AS 

•[0 0 7 0] fCT. HI 1 (c) tc*-r«t-5ic:, PS! 
•> >J a >Sfi 3 0S'?l7Kl7f> #J A Wf? >;> 
{t*ifl 3 lftffl&7li2-tt%Z.izT*, h 

X^>£f£fr<^ ^«*fe^3 2(C^fi5c$nfe^^- 
v?^3 4$rS*?e«Jt^LfcG)^, PI->'j3>Si3 

[0 0 7 1] filiCIg* S'S C iTMO S 3 >f >"!>• 

•>U3>/t^->3 3 0 (C^^t4^}^Acti-^fci*lCff 5 
-ft>iiAIIT$i«6i«3 2ICj&fijc£n&y.*-v J 
134^ Pi->U3>*«3 OlCfcfL-T^X-;/ 

'V*. 3 2 rof 2 ~ 8 n mOi^, 

ffi3 3 0W^e5'~2 OnmggfflrtiST, 
^813 2£Bfc*-r50>^M£bn. 

•[0 0 7 2] §j6mgmoymm 

mi 2\**mm<D&6<Dmffi<Dj&m-v<hz>¥mftgiW;0> 

•[0 0 7 3]*i:, droMOSa>^>-y-«SiSxg$r 

sr. hi 2 (a) tzm?±oiz. p^x;i, 
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««3.l£J:r«lii|l3 2S»(jcbfcPffl->U3>- 
S«3 0±»C. #'J->ub>A'^->3 3 0^/t^-> 

•[0 0 7 4] 'AlZ. H 1 2 (b) (C^-TJ:-5»C, PMz/ 
'J3>I«3 0£^X-.y hX7f>m «Atf:7yfl; 

0, **fitt (As) *t^A, fc b < C ttft 

10 Sfty*-v£gtf5<h^$JSn&^»S&&il8l3 2©BB 
tt. ftfcttfctttf'JS'yriiW^ — >3 3 0©«srF2f 

A^->3 3 0©«SBT*7?«itiUTVi*aMfcifi»0!)e 
«6»81 3 2 *»*-rntf; «rtt*fl:*Kiil:-C* 

«3 0 £*i!fcU 

•[0 0 7 5] ^X<y HXv?>WH7Lfcffl^, .01 
20 -2 (c) tC^-TckptC. PI->'J3>SS3 0(C**U 
A s-f :*>£Jnj£x*;Mi— 1 Okev. K— XS3 
x 1 0 15f5CT3&/cm2©#.#T-f ^->ttA^fTW # 
U»'Ja>/1^->3 3 OiZ^mVo (As) ^ftALT 

6D<fc^ $«*&ift£g3 21>tIffi3.3CDfljS^gt 

0 i5|g^|$/ c m2t -5 SSVi K-XiT^t>ftAt 
&<h, tT^iiStlfc-f *>tf-A#, ^«*fe&8l 3 2 tC 

?sa t> b < aai lt l s -d x %>mmy *-z;zginz> 
30 c^a^ai^n^. u^b&ats, gummy* 

m3 2\z*f*-z?mt>mi$.?snz>z\t.\3.mM. 

•[0 0 7 6] W±OIg$riiS^)ClfrMQS=i>^>-y- 

•>ua>/i^->3 3 o\zmn&zmfzi±z>rzit>izno 

-f ^->aAXg-r^a«6ii:^3 2 iC^Stt^-v^S 
tt^Cl<h*^jRI$n-5^»«6^3 2©g8(4*, ^i*P 
I->'J3>S«3 OICMLTfTP^X^ hX^^lC 
40 itotiSUT^D. tiigf3 2^IS5y/-i; 

•3 2 CDjp^-*« 2 ~ 8 n mCO*-&. ^fi«@ 3 3 »<g!l^^ 
<=, 5 ~ 2 0 n mggrortfflST. ^fiSfi^ 3 2 

•[0 0 7 7] M7©ii©ii 

h i 3 \tt&w<D?& 7 (Dnm<D&mT-$>2>*m#&m<D 

^-•5. ccDMOSa>T>ltll P i i7x;i/«J^4 l 
50 J5£LfcPSv'Jn>Ste4 0±JcTfl5^«mS4 2 
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m&mm4 3 t±®mmm&4 4t$i»^LTifE 

ZtLT^Z. 2<Dm&\Z$}2 OOnm, 

®m&mWk 4 3 (Dm&te&J 6nm, ±fll^S«S 44© 

•[0 0 7 8] ifcfC, CfflMO S n >^>-y-©©iSlS$: 
El 3 (a) .K^-fiStC, P Ox;> 
^«4 1 £^j£bfcP^>'J:3>*«4 0±lC, #'J-> 
Ua>^£&3TiM#S*®4 2£/1^->Jgj£-r 
5, ^l,T, Tfi!l§»«@4 2±tCg»*6^4 3 £/1 10 

P>/t^ — >4 4 O^r/t^ — >^J5e-r-5. 013 
•(b) (C^-Tck^lC. Jl?iJy'j3>/^->4 4 0»C« 

m&&mzi*z>tzMz, ,piyU3>i«4 o <d^m\z 

As-f^->^SnjSx^;^-l Okev. K-X13X1 
Ol5^IS:/cm2©#frT"f *>ftAt5. CtllCfc 
0. sp.'J y'Ja>/^->4 4 0«^«14€:#-r-5J;5 

\z&r), ±m®mmM4 4tisTmm-r2>* 

•[0 0 7 9] Z.<D££, #'Jy'j3>/^- >4 4 0© 
«JSST^ICfiM-rs^«*Siit^4 3tr«. ^Sft^*- 20 
^d^b-S £ tT^-v'Jf 4 5 *i^^n-5„ 
•[0 0 8 0] 013 (c) {C^fcfc-ptC. PS! 

•>'j3>SS4 0 5fI'y hXyf>m M^-t^^ v 
-fb7K^3%*^SSlC l5J-F^S*^1i:^)Cli:T, ^x-y h 

■Lv^-yif^n^K mmmm.m4z\zMft.zntzy*- 

•[0 0 8 1] H±OIi«;ig4 C iTMO S 3 >f>1J- 

•>'j3>/t^->4 4 0 izmmi±£&fc.-&Z>fzl£>\Z?TV 30 
-f ^">ffiAXgT§««6^4 3 lZtef$L2tlZ>y*-i? 
If 4 5*. - PIy | J3>Sfi4 0l:«LT'?i^ M7 
^>^£fr?C£T'|5fc:febT*5 9, «W4 3» 

iwyy-yf#tt^t bit o ^®«-rs ^iASi 

Vi. Slffiti 4 3 ©f 2 ~ 8 n mOi^. fit 
gcOffiH^'a 5~2 0 nmgS»M$T. 
4 3$HJnffl^MSl/K 
•[0 08 2] tiWlMii 

01 4tt*^HJ©^8©*^©^T'$.«>¥»^S<0 
CCDMO S ZJ > T^+f- i£t±0 1 3 (C^Ufe 

•[0 0 8 3] ^tC. COMOSn>7 f >1t©SjiIg€: 
014 (a) {C^-Ti^lC. P-^X^ 

sa«4 1 ^MLfcpi->'jD>is4 o±iCs tH'j-> 
5. tn. Tin§iiS4 2±.\z^m^m.m4 3%/* so 
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pw^->4 4 o ^/i^->^-r-2><, 

•[0 0 8 4] MZ. 014 (b) {C^f<k3tC, PSv 
'J3>I«4 0 5:'?X7 hXy^^ifc. «SJ^«7-v^t: 
tK^ 3 %*igi£tc l ^rail*$-fr^>ci frC7X^ M 7 

T^FWi* (As) tfi^Av t>L<»aa«"r*-£<b-T?ttS- 

« y / - v & * j * £ t * si £ n ^ » m» m 4 8 © u 

ft#.«Ktt# U > 'J a >/1^-> 4 4 0 ©1ST* 

mmmm4 3 *»3fe-rntf. t#t*s{t^K±T# 

-5 o SfiffiJicfgl 4 3 tt#*«S©flJ«8^ & 5 ~ 2 0 n m 

rt«ii^T^*-r-2)©^a*Lv^ ^x^ n-yf^s 

•[0 0 8 5] foi, 014 (c) tC^-T«fc3{C, P^ 
•>'J^>S«4 0C2fbT, As'T^->S:JnjiX^;^' 
- 1 okev* K-XI3 XI 0 I5g^&/ c m2<D&#T 
-f :*>&A£ff #'J->'j3>;t5'->4 4 OtC^FM 
ft(As) S;aAl/Tittt$«ffctT. -t»&»«® 
4 4<hLT«ig$1i--5„ Z\<Dt%. Mi»i4 3i>± 
«««««4 4©«**««t-S**fc#*Ebfc*». d 
©<fc 3 U^3X 1 0 15M^/cm2tVJ 

■5ii!i^K-x»-e-i'^->aA$n^t. ir^^nfc-f 

5t->bf-A*<. $S*feikBl4 SK^Afeb-aijiiibT 
b£oT^gl$y*-^£§ltf£d<ha<^»J£n.5. L 

«6i^*$nTv^©-t?. ®mmmm4 3\zy*-vmtf 

•[0 0 8 6] tt±©Ig$S5 C iTMO S a >r >+)■ 

->Un>yt^->4 4 0tc#«tt^«fit-ti-^>fc*e)JcfT5 
-f ^aAIgT'^gW^-^Srgtt-S C 
ni.^»«6ig:^4 3©g5fiSr, f 8&PSxU3>Sfi4 
OfCMbTfTP^X-^ hX<y^>i/|Cj;oT^*LT*3 

^»«fe&^4 3d^se«jy^-^-e4#i4^{t;Lfci9 
•[0 0 8 7] m, 9 <pmm<p]&m 

01 5«*56^C73m9co|liSOT^T$.^.*^^M© 
©ig*fe©Xg»r®0T*c.T. ::tlt ^5~80D 

^©MOS3>f>1Ml P5i;H®5 1 SrJgfiK 

b p i! -> u n >s« 5 o ± tc jgfig ^tifc m^f-ftm ~> u 
a >s?<t^ 5 i izym^mmm 5 2 £®&&mm 53t 

ih(U^»«S5 4 t&je*»fiEbT«lrit$nT^S. Tf 
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•[0 0 8 8] d(DMOSn>^>-y-C0S!jgXS5: 
$f. B15 (a) \Z7n-f&z>\z. LOCO 

I5i ±ic, jP u -> y ^ e. &-5T(M^»*i 5 2 . 

■['0 0 8 9]'*l:. 015 (b) (C^-Ti^tC, #'J-> 
•J n>/1^->5 4 0{C#«tt£#/t1±-5*:i6tC, PS 
•> y n 5 o cIIiiA s -f ■*>&1xi&xz-)\,#— 
•1 Okev. K-XS3 x 1 0 c n^w^T-f 

0«*«14SrWf Z^vlZtzQ, ±fl!f If ft 54ib 

•[0 0 9 0] £©££, -f^XOk-AttPix'Jn^ 

s«5 o ©affiled LTf^T^itiii^e -r. $>-5>e 
tr*. -r #>&A©®i;:f;t. 5 3 ^ y -> u 

D>/^->5 4 0©fflM^«g|-r-5«jgfe#«L^ 
C©J;5JS^fr-C, U^3xi0l5gWcm 

nfc'f ^ > M— A#, ^S*6i&^ 5 3 K3§ A L < teil 
j&LTL£-p;i£:J&*ig#-5. -?-©*:i*. #'J ->y xt>AT 

5 4 0«ffl«T#»C&B-r5#S*fii&JBI 5.3C 
«, %SW^'^-v'^C;-5J:ttr^^->'S5 5*^ 

•[0 0 9 1] ^rZ\T, 015 (c) C^-rJ:5fC. PM 
•>'Jxi>g«5 0 *^X^ H^f >m ^JA«7 y 
^*^3%*«§JK1Cl»P B 1«*$-l3--&-<*:-^ ^Xyh 
£C-y^>^£fT^ ^fi*feii^5 SJx^ricStl/i^- 
v'Jf 5 5£3tRW1;:»ScL7E:©%, Pfy'J3>M5 

•[0 0 9 2] SX±<DX.m&mZ>Z\ii-CMOS a 
aSf£5S2tl-5. COMOS^^-^^lCiJI^iTti, #'J 

•> ij a >yi^->5 4 o izmnte&fttzit&fctblzft z> 
<:*>&AIf§T£»«6l§Bl5 3Kfl£fiE£ns^.*-v 
155$, PIyU3>S«5 OC^bT^Xv hX7 

^&&ig:ffil5 3 ©JP*jJ< 2 ~ 8 nm©ig£\ 
ftOl^e>5~2 0 nmiSW^fflSTtii6il5 
•3 £B£*-r-5W;ftiM£ Llr>. 

•[oo9 3] mi o<pmffi<D&m 

mi 6«*^w©^i o <D&mv>mmT'$>z>¥mft : &w 

ffi<DMmtfsim<r>MO S XI >5 f >-y-€:^JlC UTitt^f 

c©mos xi>x>^©8#eg&#Si&«0 1 5 icjk 
Lfc?g9©5!;te©^!i£iBj8iTi&y, ^-fr^un^© 
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•(0 0 9 4] £©MOSXl>^>-y-©§S!jgIf§£ 
mW-?Z>o 016 (a) (C^ri^lC, LOCO 

fcPl->'Ja >S« 5 0 wftUfesfH? 'J xi >&{fcJBI 

5 1 ±tC. * U y 'J xi >H^6ft 5TS!*iift-5 2 £• 
/1^->^fiKf^>. LT, TffliJ^»@©5 2±(C^» 
*6^5 3£/1* — »gBE-r^). Sf>l:, #Si^atM5 

10 •3±IC#U>' , JXI>/^^ — >5 4 0*y^->i^t' 

So 

•[0 0 9 5] #IC, 016 (b) lC^-T«fc-51C, Pi-/. 

yxi>*«5 o£r>x-.y M7f>m mxttyyit 

Aim 3 1 ^F^StK^-^S Z. tT")l7 My 

# U v U XI yn? — > 5 4 0 ©flJSST^Tgaj 
20 -8nraffllft, §iift©ffl«^ ^ 5 ~ 2 0 n mgg 

■©paw*-?. guueuHRs 3$^*ts<d^m*li-^ 

^/Xy hX^5 L >^$rff -dKl<F>%. PK->'J xi>»S5 
O fczKftL, *£jfta'««. 

•[0 0 9 6] ^X-y hXy^^TLfc©*,, 01 

6 (c) K^t-J^lC PS!->'JXI>SS5 OJC^L 
T, As-f ^->$rttJj^X^;U^- 1 Okev. K-X13 
•X 1 Ol5J§HH&/cm2©&#TM:*->ftA£:fTVV * 

y->yxi>/t^->5 4 Q\z^mm (as) ^^alt 
!t>aA$n-5t. fT*.a.snfc-f ^->f-A*s, $i 

I6ftil5 3JC^AfeL<«ajgLTL*- ? T!K)SWy^ 
-v'^gttSd t*^SI$n-5>. L^L^e> ^llfitj 
^^-^$S^SC<t:*^iiians#»*6&K5 3 ©SB 
fid, i^x-y hX->?>i/CJ;Of ftiSSnt^S© 
T, «SlfiftK5 3l:y^-yI*!M$n5CtlS6 

40 -[0 0 9 7 ] £A±©Xg$iiS-5C:t-CMOSxi>5 r >lJ- 
*if^S$n-5. d©MOSXl>5 J >-!J-lC*5^Ttt, tRU 
•>«Jxi>/t^->5 4 0 ^^«ft$rj#fe1i:Sfc«6{Cff 5 

n^^fi^M5 3©SB&$, ^*PS!v-Uxi>Sfi5 
O IC*1 LTfT t> "^X y h X <y ^ > ^IC <t o TK5^ LT*5 
y. tffi^K.5 3A5«JlW^-yt#M(bU;0 

•[0 0 9 8] ftii. ^ 5 1 0 ©HiSWJgSST'H. ± 
Ml€ft3 3, 4 4. 5 4 U^'JXIW^ — 

50 >3 3 0, 4 4 0. 5 4 0lC««(4<&^c-fr-5fci6tfT 
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mq s ^ >y>u- 1 <t %\z¥mwm%L±\ztef&L,tim<D 

:2lg©f£SfC £ 0MO S 3->y>-tJ-©§»iS&*m3- — 
•2, 4 3, 5 3l:ftlW^-y^4t;4. £©«fc5ft 

• [0 0 9 9] in (pmm&mm 

mi 7ii*ii©i i lo^jfiw^trefcfc^MMfcsat 

mcDi&mtmm. v— x • f-*K>-x?XT>y3> 

OS h^>^X*<Z)«jg-htf>4#®tt, HI 7. Of) £5* 
f J; 5 K . -> U n ^ttfcMft* £ frSiW H ^ * —)V 8 Jc 
«AT. ->U3>t-f h7-f ^t-;!- 20 

•CO 10 0] #CtC. ^©MOS b^^X^SSigUI 
^itt^-r-So 017 (a) tC^-T^oK. P<7X 

u>m<tmm) 6^^ufcp^->'j3>*«2 _l»c, 

017 (b) lc^-TJ:pfc> PI->'Ja>SS2 30 
\Z^W^fnmt. l/T, 0i*J£A s -f :*>£rijnj£x*;U 
1 0 kev, h*-X« 1 x 1 0 HM^SX c m2<D^^ 
■=eil3S(E><:*->&A£fn^ rniCiciT. PSvU 
3>S«2tCX^X5 L >->3 >««4^fiE-r-&<, X^ 
X^>->3 >«J^4«, 1 OkevtV^itftW/h^^JD 

sx^;^--cfeoTff^n^> i iHis©'r^>aAis 
^mmzMi&ztiz. 

•10 1 0 1] r©<k5^^*>aAS:fTP t#fC 

jfeHTJBJfcSftfc^-yJIOtt. MOSh7>yX^ 40 

-i>. 

•tO 1 0 2] *IT?, 017 (c) C5sTJ:"31C. PS! 

•>'jn>s«2^C7x-y hx.y^>^mm. y 
•yik*m3%7)tmmziftmm;7k2-&2>z\£:-v. ^x^ 
•hx- y ^>^£fT^ y- h&mm6 \zm&.znrz?* 

-y§9 £3iR£HCf&*-f y- h*fr§ilBI 6 

•2 ~ 8 n m<£>*§£\ V— 7 <Dffl!]3g#> <=> 5 ~ 2 0 n 
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•[0 10 3] hX<y5 1 >ytCJ:D. y- h*g»|g 

u h 7 tc;*# l t — 

Ctft'<.. y- h^K6$rS*?e<UCX^^>yT-5C 
•10 104] ^X-> hX>y^>y{CJ:'J^^ — i?J19.cD 

•t0 10 5] iCipCLT. — z^m9<Dm^ff 

~3tz<n%. 017 (d) tc^-TJ;-5£PS>'U3>*S 

•2 _t tc -> u n >mtmfr <=> & ^ y- n mmm 6 «t 0 si« 

^©ii;^->U=i>^-'r h^-l" HK5 5 0<Hb#MfflfiJcg 
ST12 0nmfS«Sn. d y— h*6ig:Bl 

6 ri*x y ^ > if £ tiT J£fi£ £ n*t?L W: v' U n h 7 
-f KRS 5 0 tc J; -sTlfcift y-h«ti6©-> 

»a. y-Mi7©M<tortii;est5. 

•[0106] *l:y'ja>t< h^-Y HI5 5 0£x>.y 

■ ^Ay*-r«JitTr, 017 (e) fc^-rjc^ft-y-'f k 

•[0 1 0 7] tM K<7:*— ;i/5 5t»rt'LfcW6. 01 
•7 (f) ,C*TJ:5C. PIv"j3>M2C«lTA 
•s -f ^-><£:Snj$X^^— 3 Okev, K-X13X10 

^m^wM/ c m2©^^t?2 isb ^->aA5-?T 

P^v-Un>S«2JbtCV— X • KU"f>ffi«5^ 
^fiETS. :©tt- 3 0kev£tA-5ffctfcl$A-i*^lJn3 
X^jl/^— -efcoTff^-f t>SATV- X '• Kl/-f> 

5 £j£jE&-r -5 V— X • H U-T 5 (i, X 

•[0 10 8] fe*5, ^cr)i:#, y— hflS7 ro{M)ffl43J: 
Uf- h«®7ffl!lSgT^{C^®-r-£.X^X^>->3 >® 
®4«U-f 5tC«t-pT«S^nT*50. 2 

Hic-i'tyftAicioTy- hi&®LmG\zmmm# * 

AtC^bT, y— h^K6ia^«3X^X^>v-3 >® 
•tO 1 0 9] ^JiWXS^iiS^vltTV— X • > 

fpsa^n^o '©mos h^>>'XiS'fc:^^T«, x^ 

X5^>->3 >«^4 ^r^-r^ifc^tff 5 1 ms<D^^r 
yftAIgT'ir*- h^K6tcjgfi£$n-5^->'^9 
PI->U3>lS2l;«tT'?X7hX7f>^ 

ff 5ctT-iin*o, y— h&mm6w<mmmy* 

•t0 1 1 0] *•;/ h^U-^*«St)^^-r-55t* 

<DiS^y-Hi^a^6 0fi!l)Sg5^/&^>U3>±-f h^-f 
•Ktt^y- h*&g:Sl6 iDISm*Wii5^^K(CS^^ 
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•[0111] se>ic«, +H K^*-;i<5 5*<y- 

W LfcatoT. KW>« 

^tf-^©{gT»c«t 0, *y h*-v 'J7«554tt$ sic. 
«lfft|£n-5;i<i:1;:ft-5. 

[oi 12] ii2 (omm&j&m - - 

@18tt*^i©, jgl 2©*16©»l8T?.*S*Sf#8 
«©Sjfe&tt©lg»fa5BT?**. ;oMOSh7>v 

i©#85:tt, 018 (c) C*-TJ:3K. #-<5->'j3 
tt01 7lc*l/fcJBl l©*tt©»IB£S#«JfcttH— 

•[0 113] ifcfcl, IfflMOS h5>5?X^©«ifiXS 

«3. y-h^K (->U3>Kfki) 6. y-h*« 
•7, X^^t->->3 >^i£4£JgJ5fcU> $ £ 

*!2~8nm<!)i^ ^- MlfflM^e 5~2 0 n 

itie.c9iiii 0i7 (a) ~n 7 (c) -cm. 

•[0 1 1 4] C©<t5lctT, y* — i?)P9ffli4*ff 
ofc©*>. 018 (a) tC*-r«tP(CPS)->'J^>S« 30 

5-1 K«t5 6 0£i£JSf £ = ~>Uzi>^-l* h^-f KK5 
6 Ofil 0~2 0 nm<ta^<ita-r^. d©<ht!?, y 
- h«6^ 6 ©y ^- ->'^S:^*-r^ C t (CJ; D 
nfc?L«J|l*$n^:v' , J3>^-f h7-f F15 6 0 
•=>T3fc«£n&,, £e>lC, y'j3>t-f h7-f h'15 6 
0©-h^6>. yU3>i«5 7 0^10 0~110n 

•[0 115] #UC->'Ja>:f--r K5< h*^5 6 0i$£Zfi 

•> i J3>sfti5 7osx7fA7^t5^iT 1 y— 40 

■h^K6*3«t^y-h*S7©{S!lStC01 8 (b) (C 
5ST<fc?ft1t^ K^*-Jl<-5 8 £JgJ5£-t-5.> £©J:3{:: 
LTM$nfc^-f K^*-;U5 8ti. ->Un>^--f h 
7-f K©«Sli5 6i, y'Ja>8{bli0gill5 7i: 

•[0 116] it-f K-y*-;U5 8£fl£/£L7c©^. 01 
8 (g) K^-f^K. PMv-U3>S«2tC^L.TA 
s-ft>*lBai*M-3 0keV. K-X13X1 
0 l5M^/Cm2©^fl=-e2lHiecD-f^->ttA*:^ 
H. PS->'Jzi>Sfi2±lCV-7. • KH >^*£5£ 50 
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•[0 117] ^±©Ig'$riS-5r tTV- X • K W > 
•• I«r>V3 >*tig£tm*.£:MO S K5>^^ 

■h*^ u*;w^«£-r*«Ms©jfis^y- h*fe»Bi6 0D 

«SB»»*«5/'j3>^-f h7-f KtV^y->«W6 

-f h'^*-;U5 8 ^«fig-r^.F«9flijWM^y- H&lilg|6 
*0Sim*©^5U>'U3>y-1' h7-f b*©ge?fffil5 6T 
&-S>©TN y-(-«7 l J>yWi:f <^7T 1 Klx 
-f >«#bf-y-**<£<ft-5. Lfcrt^T, KK>tlf 

•[0 118] f07i, 1M Ftf*— 8 $->'j3> 

y-* h^-r kcd^#M5 6 L'>uzi>m{tm<Dmwm5 

•7 £1^-5 2 Jfffiigt;:LT^£©T. U-^f F'y*— ;U5 8 
€r«^-r-5fc*JC^T^)>' , Jr3>^-f h7-f PI5 6 
0©g|/P£ 10 — 2 0 nmii^^>mm^Jm^-iZ-r^Z\h 
*iT#^>. v'lJnWh^FB, ~> U ^ >S« 2 tc 

* hl^X#*i*<ft£4&ftT&-2>©-(7, y'j3>t-fh 
^.-f KI5 6 0©flIJP£@8£< bfc d <D«jgT«. £y'J 
n >^-Y h KBI 5 6 0 ©^J&T-> U a >S« 2 lc£ 
C -5 mT. h * Jt & m'h £ ft *> © <fc T-5 CI <h frT' % . 
ISXM/XICtoTy'Ja >S« 2 2>*««-r -S £ it 

•[0 119] mi 3©gji6©?gfg 

01 9te*f£W<D. ^1 3©*JS©«^T<&-5¥a*f#g 
M©S3fi73^WXS^rM0-efe^.. iroMOSh7>-y 
K^«mi 1 CO^igco^SKD^^J-CfeoT. ^©^jg 
icO!t#®«. 019 (e) C^i-J^fC. I-Oyija 

•yy^r H7-f KH^sfts-tf-r k^*— ;U5 stcf^^. 

T, y'JnW h^-f K<t->'Jr]>^'fb%<»:CD2^« 
iicoit-f h*^*-;u6 l £ IS: tf7c fcfc*. 2 

s^ig<D-y--r k«>*— ;u6 ico«it^mi 2©*^©^ 

eoiiotc^:^. -r^:^*.. mi 8©JligC0P^<D-y--i' K 

•>U3>S«2i:C7)W(c>''j3>7 v -'f 1^7^ 
5 6 AiMlT* 0 . ->'J3 >Kibmco^#m 5 7IJP 
S->Un>S®2 iCfi^LTUft^,, -73. mi 309 
*Jg©»*icD-y--i' h*^*— ;U6 lTti. v-'J=i>^{km 

li^ainffliJ-'f Kc?*— ;U6 o <.-> v >mitm<Dm, 

#15 7 iPIy'j3>Sfi2 t<Df B 1tc« 

ftfflJ+M' K^*— ;i/5 9 (yU3>7--f h^-f 
m5 6tCffl^t-^>) 75^ffiLT43e.-r. KC^ 
-^6 0HIgPly'j3>Sfi2l;gLTt^. 
•[0 12 0] ft*. £<DffiCD#tigte0 1 7tC*L^mi 

■i<Dnm(Dj&mt&*$)\z\tm-T'&o, m-tz^vm 
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8IU^©^i*f4!»3H;:5£«e>£^fEtK W©*iS0Ui:f^— 1? 
•[0 12 1] PH->U3>S«2IC, p^x;u« 

'^>->3 >mM4^m^v. $ etc x^x^>v-a > 

^^S-T-S. y— h«6«^roiP^i 2 ~ 8 n m©«-&» 

y— h«ffi©flisga*e> 5~2 onmis©Miit. y 

hi 7 (a) ~0i 7 (c) TWBL&isfciwc* 
5©-e#i»s-rs. 

•[0 12 2] d©ck?lCLT, ^*-:xJ19©i^£fT 
oAcCD^. HI 9 (a) (cSt<tai:PS!y , J3>SS 

a±K, y- h*6iB^6£9fs«©ig;^vu n>:J--f 

•f-7-f KB5 9 0£i£*-r-5. y'J3>t-f b7-f Kl 

6 9 otti o~2 o nmtiffim<mm-r2>. ;©tt. 
y- bt&mm 6 ©^*— yjp*»*-r & n tci o »a 

enfc?Ltt*tffl^nfc->U33>^--f h7-f K15 9 01: 

•[0 12 3] ->'ja>t-f b7-f K15 9 0 ZMtiL^fr 
©^» u0->'j3>t-f KK5 9 0*X^^A*>y 

iz-r-S^tT. y-h*g^BI6^<i:^- h«M7(D{l!l 
HK1019 (b) tC^-r.J;3^:rtffl!l-y--r K^*— ;U5 9 

•[0 12 4] rtiRHJ-'f K^*— 9 'i&JgJBjcb ;£©-&, 

HI 9 (c) (C^-r<t-5fC rtflHM K'^* — 
)V 5 9 © ^PS->U3 2 ± tC > U n >gKtBI 

€00*100~1 lOnmJtSltS. 
•[0 12 5] #L\Z. ZsV=t>m.<tm6 0 0*lyf/ty 30 
ir-r&CtT, HI 9 (d) fcjsVj:3fc*HB!hM' K»> 
*-;U6 0*»^t5. 

•[0 12 6] -i-L-T, £©«fc5f£UT^f&£n*:l*Jffl!|-y- 
-f HO*-;U5 9 tfl-fiJ+M" Kr>>— JW6 0 £ K J: ' J +>" 

-f h*r>*-;u6 i Srfii^-rs. 

•[0 1 2 7] it-f KC?* — ^6 1 &MrfLV?t<D-*>. HI 
8 (e) IC*-r«fc-5»C, Pl->'Ja>Sfi2l;^btA 
■s -f ^->*tinax^;^— 3 0 k e V, K-X13X1 
0 l5fim&/ C m2 ©&fr T» 2 EI S ©-f it A £fT 
n, p^->ua>*«2±(cy-^ • Ki^f >®J®5 £• 40 

•[0 1 2 83 WWIg^SSdtTy-Ti • KH> 
•• X^7.x>->3 >^ji^:{i^fcMOS (-7>vX^*« 
feSSStlS. :©MOS h^>v?7.^(C*3(,iTfe. *•;/ 
■b*r U-^^fe^^-T-Sfii^WPSt^*- b*fe^Bi6© 
flUSa&SS^v' U 3 >^-f h7-f Kil^y- hSfe^:^ 6 

-f K^*-iW6 1 Zffirftt&filM-V-l Hr>*-;U5 9*< 
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*»e»#iriEsn*©T?, y— h©7>j >^«jfr6t:*:&<& 

•[0 1 2 9] ^E-©?*., tM Ktf*— Jl/6 1 £[*JiSi!l+M' 
■H 1 ^*— ^5 9 tftiit^ ;V6 1 iV^p 2 JH8 

iCjgfiE.-r 2> > U 3 >y-f b KI5 9 0 ©BUP£ 1 0 

n>:J-f b^-f KI4, v-U^>S«2tc<i:oX^3i^ 
©g&5£fcX M^X©*t&iilT*5©T, v"J 3 > 
^-f K5-f H«5 9 0©KiP€rffi»< Uifc::©^ffi-C 
tt. y'J aW h7-f Hi5 9 0©^fi£X->Ur3>» 
«2 CttiiX M^7.ttJtKW/JN^^:fe©i:^D, J» 
^. M^X tc J; o T ->'J n >S« 2 *ia«t-^> ii V>o fc^F 

-[0 13 0] £<S>ICW:, rOMOSh7>yX:?<Dtti 
.14, CMOSPig5:«iAfc¥»<t:^M«?©Sajl*ftfCiS 
ITV^. CMOS h^>^X^©«jtT 

«. Nm^t&va (b^ (As) &a £Y>w^-m.m 

n> (B) tSrl^— ©v-0n>»«±{c«tt®« 

n> (B) <hV^fcP^*E^)(4. N^TSE^ltCjt^T 

©S£«tlcJ;0«14«ttE<£PfiE-r-5<i:, y-h<&S?^fc*P 
>*;Hgttfit*£©!U1-e> M^^r >^)m^nm±^ 
< ife -5 <fc V> 5 ^F«B-&*ife -5. 

• [oi3i] ^-r, y- h*jgfiEbfcv"jn> 

$1i-T, N^ J c>^;W©fiH4««^fiK-r^. $6»fC, 
•>'Jn>^-f h^-f HA^^Srtffll-y-'f K»5*— ;U5 9 
^Jgfigb. ZLOVtm-V. .v-'j3>*«ICP^SE^lJ£fl: 

->U3>sstcp^$ie!K)^i£m$-a:s. d©<h#. p 

^^FH6^Jt4^®^r6ltCJ9oTl!£SiUTy— h©Tffi!l*T 

^&<f-\-fr*>&z>mmmmLtti<LW£t3L-oT&r). p 

Jg^^^fe-&SS :s Faa^f6]{ci£ffiL.Tt). y— h©T 

9 ir^5->'jn>t-f h7-f h*ffi5 9 0 ©J¥*(4> P}^ 

-[0 13 2] i^^-p. ±.mVfz.m 1—^1 3(c3lig 
©^IC*3lr>Xl4, -> 'J 3 >gKt*&©y— 6 <fc 

ommm<DM^n tux. j'Ua^t'f H9-r ct» 
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Tte. S i 3N4, T a 2O5, S r T i O3 (= S T 
O) , (BaxSRi-x) T i O3 (=BST) , PbZ 
r 03-PbT i O3 (=P Z T) , S r B i 2T a209 
• (= Y 1 ) , T i O3, Z r O2, Y2O3, B a T i 
O3, S rxB ai-xNbz06%f&ffl^Z>Z.t:tf-C'^Z>. 
•[0 13 3] fe*, Sg5~Sgl 0OSW«©MT7Ht. .± 
JJ^i«i3 3, 4 4. 5 4 V ? — 

v/3 30, 4 4 0, 5 4 o\zmm&zmzi*2>tztt>izft 

0-Y*>&AT§»SfegUgl3 2. 4 3. 5 3 tCfjSfty 

ifjLm<D&w\z£. 0 mo s u 3 

•2, 4 3. 5 3 iC^Sft:?'* — £©=fc?& 

•[0 13 4] ^>&AlC<fc'jy-b*giifcJ8i6, 
•2 3&^L^fi*6ig:K3 2, 4 3, 5 31:^5^- 
yiLTH — ^©SflV — 5? 

^'-Mffi7; 24^§lfg3 3, 44, 5 4 

-y>y^n/ciffir^y- m&rk 6.23 ^®m&m 

R3 2. 4 3^bTPi!v"j3>Sfi2 > 20. 3 

O. 4 0. 5 0 lZffi.tl2>ffi.lZ§iC2>o 

•[0 13 5] r©J:5aft-^>W-^LT 

tt. ?g 1 . W. 3 „ SI 5 . fg 7 . m 9 . |g 1 1 . M 1 2 , 30 

Mil 3©&^i6©j£*i©;r<i:<, -r^aAicto^g 

1^7. 2 4^1113 3. 4 4, 5 4tC3^ — i?> 

>? a tifznmz& z> mmmm s 'tut © , p §y -> u ^ > 

S£2, 2 0, 3 0, 4 0. 5 0 Jcr6]^-3TcStn-5. ^ 

OTV^fflT. y-h»»l6. 2 3^tiiM3 
•2, 4 3(C«, -t*>i£XlZJ:ttm®><D?%A-cmn& 
ifiM^r>tzy * — z/mtfm.\ZJ&i$.2tlT^Z>. *r<DK. 40 
«£>, ¥— hS®7, 2 4^>fiiS3 3, 4 4, 5 4* 

zffi.nznmiz\nzy t-zsmzmvittizmtix. y 
t-ismufl-odf-M&mme. 2 3-f>ti»ti3 

•2. 4 3©^#Kfcm<hA,<»:Sftn&<&-5. Ufcd^ 
T. «?9«tSEna:^y-hMai6. 2 3 ^MS&ltffii 
•3 2. 4 3©gB#fCte^ — — i?&±CZ>Z\ 

it), ^^-^>^^^-->*«y-h«g^K6, 23^ 50 
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^SI&flEin 3 2 » 4 3' tC?S# b «r». 

•[0 13 6] £fc, ±56'lx*:#^Jfi©»||-pe, K— "7 

Tfi. z\(Di&. ^7Xv^-7K<*W>y7>h, 
- hf >>t W o fc 7 ^ Xv4> ;/.?->4>«&Effl L 

»«± \Z*mWgiW. £ £43 H X 

;66T?#-5©«tV'5 3:T : k&l^. 
•[0 13 7] 

•[fg91©3ftm] *^BJ©MiS*tetcJ;n«, #:©ck5& 

•[0 13 8] tmvw F—znz£-oTmmj8iztkcz>y>) 

S6e^©»*^^X->>X>y 

«i©iaiB««gi*iBcaa:w bfc^oT. *^hjt-«, 
«»gi©««i'tt*i«iJts-a-T. j@«^jB:¥#ffSe©ss 

•mil *mw<DWi i <nnm<DMmz&vz¥m&mm 
•(Mosh7>-^) ©Sjfi^w^&xs^^-rgffssia 

•[02] *^BJ<D^jg^-Cf^»$nfe¥^^g (M 
OSH5>yX) ©Mit^'fWttli^^-rttAWSHT 

•[03] M0 SPig{C^liT. -<t>aAiL^(D 

•[04] MOS*a{Cfil>T, -f^->ffiA^> Crxy> 
in y ^ > ^^rfT^^: V^-&^^i|mT D D B K»«*T 

•[05] MOS«ittC43V^X. ^^>aAI, h 
•[06] MOSUfci^T, ^t>aAt, »)X7h 
•[07] MOS^ig(C43^X, ^t>aAi, »)X7h 

•[09] *5BM©*3<O*Jfi0)»!Blc*it*¥»#:8B 
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• i 

g (MOS f-7>-/X) <DmmJS&<D&T.m$:jn-t&iffi 
0T&-5. 

• [mi i] *&w<Dm5<Dmm<DBmizi3iiz>¥mftg: 
0-C&-&. 

•[012] *«^©^6©^<D^lCfelt-5*«#:S 
g (MOS3>^>+)-) WSig^©^Xg$:*-r»f® 
0T&-5. 

•[013] #fg9iroSfl 7 <D^ig©^ffitCfelt^¥^#:g 
g (MOS3>f>D-) 03M^j*CC>&Xg^^-r»f® 

•[01 4] *^«Wm8©*ifi(D0ffi1C*5^^>¥«#:g 
g (MOS3>r>t) W«jg^j*CO=&Xg*^-r»fffi 
0T&3. 

•[015] *^^G3^9«^W^lC*3lt^>¥^#:^ 
g (MOS3>r>f) G)»^73ffiCD#XgSr^-r»r® 
0-efe'S. 

•[016] 1 0 ©^©^tCSstt-S*^ * 



•[01] 
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*gg (MOSJ>f>it) 0»jg*feCDSXS^^-f»f 
. B0T££. 

•[017] 1 »*JfiCD}glifC*tt-5^«: 

2£g (MOS hv>i>7,9) <D®ji*ffi©#X8$r^-r 
»fS0Tfe-5. 

•[0i8 ] *&w<Dmi 2<Dmm<D&miz&tt2>¥m& 

SI4MOS-l>5>y7v^) ®i?jS*^cr)^X@2:^-r 

• [0i9] *&w<omi 3<Dmm<D&mz&ttz>¥m<* 

10 &g (MOSh7>y^^) ©§33t^OD$Xg^^f 

ill-ess. 

•[02 0] fie*e-J©¥«ft:ggCDSI|ji^rffi©#xe^* 
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